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Devonohexapodus bocksbergensis is a stem group hexapod –
a reply to R. Willmann
Fabian Haas
Staatliches Museum fu¨r Naturkunde Stuttgart, Rosenstein 1, 70191 Stuttgart, GermanyThe status of the fossil Devonohexapodus bocksber-
gensis Haas, Waloszek & Hartenberger, 2003 still is the
topic of lively dispute within the scientiﬁc community
(Harzsch 2004; Pisani et al. 2004; Regier et al. 2004;
Willmann 2005). To our knowledge, no compelling
evidence and argument has been put forward that
convincingly contradicts our interpretation. Therefore
we still interpret this fossil as a stem-group hexapod,
based on the synapomorphies that are repeated below.
We do not follow Willmann’s (2005) line of argument,
and would like to detail our reasons for that here.
The preservation of the head and its appendages
certainly is a key element in the discussion. Probably
there was some distortion of the head and thorax before
fossilisation, pulling the appendages apart, thus en-
abling the loss of single head structures without
destroying the remainder. However, we see the basic
sequence of appendages as sufﬁciently preserved
(although there are gaps in the sequence), and thus
cannot agree with Willmann’s interpretation that what
we interpreted as the labium should be the labrum or
2nd antennae instead. That would cause major problems
with interpreting the following appendages, and Will-
mann’s hypothesis of a three-segmented head is rejected.
The mandible: Willmann claims that loss of mandibles
is improbable, as they should have been tightly hinged
to the head capsule. However, the latter applies to the
Dicondylia only, not to the (plesiomorphic) Monocon-
dylia, in which the mandibles are attached fairly loosely.
Moreover, severed insect mandibles are not that rare in
the fossil record, thus there must be mandible-less head
capsules. ‘‘Highly unlikely’’ (Willmann) is not the same
as impossible, as palaeontology shows almost every day.
The mandibles could well be lost, and therefore we see a
head capsule lacking mandibles.e front matter
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preservation. In our publication (Haas et al. 2003) we
stressed that the bridge is seen between the eyes. We do
agree with Willmann’s (2005) interpretation that there
was no additional appendage.
The long antennae: Willmann claims that ‘‘Antennae of
such a structure are generally not believed to pertain to the
ateloceratan and hexapodan ground patterns.’’ Ground
patterns are hypotheses of combinations of character states
in the last common ancestor based on known facts.
However, if new facts become available, ground patterns
need to be adjusted, which is a very normal event in
systematics. A ‘general belief‘ is not a compelling argument
against the interpretation of homology we propose.
The same applies to the length of the three anterior
pairs of appendages. As Willmann states, such long legs
(what is the’’bauplan’’ in this context?) do not necessa-
rily belong to the ground pattern. But this could be the
case, although legs tend to be shorter in Monura and the
other taxa he mentions.
We do not understand why the ‘‘presence of three
pairs of long-walking appendages is not characteristic –
because multi-segmented abdominal appendages – ex-
isted among early insects.’’ Willmann probably sees –
unexplained – mechanical problems with the different
leg lengths, which could be compensated for by different
angles to the body and wider leg spans. Similar
mechanical relations of different leg lengths can still be
seen in Recent Archaeognatha and other taxa. The
representatives of these taxa do have appendages of very
different lengths but show no problems in locomotion.
In a morphological view, it is true that the basal
hexapods, such as Ellipura, possess a fairly undiffer-
entiated thorax that is hardly higher or broader than the
following abdominal segments. Despite this thorax
structure, the Ellipura and the other basal taxa still are
considered to possess three tagmata, very much because
the thoracic legs are distinct from those following on the
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than the thoracic ones. In our view, this is the situation
in D. bocksbergensis, in which the thoracic segments are
differentiated by their structure as well as long and
slender legs, although the segment proper is less distinct
structurally than we see it in, e.g., Pterygota.
Despite the leg length, which is certainly difﬁcult to
establish for any last common ancestor of the taxa in
question, D. bocksbergensis has a three-partite body,
divided in head, thorax with three segments and a long
abdomen. In our opinion the three-segmented thorax is
clearly differentiated in structure from the head and the
following abdomen, very much in the way as in Recent
hexapods, and we interpret this as a strong synapomor-
phy shared with Hexapoda.
Rainer Willmann’s (2005) new interpretation is based
on our article (Haas et al. 2003) only, not on a re-
examination of the fossil or new fossils. He does not
present a new relationship to any other taxon, which
would be more convincing than merely proposing no
relation to the hexapod stem group. As long as there is
no set of synapomorphies of higher complexity than
those discovered by us and suggesting close relationships
to another arthropodan taxon, we remain convinced of
our original interpretation.
Synapomorphies of D. bocksbergensis with the He-
xapoda (Haas et al. 2003): three tagmata,
 head with dorsally inserted antennae, thorax with three segments, each with a pair of
slender thoracopods, thoracopods with six podomeres,
 last three pairs of ‘abdominal‘ legs modiﬁed,
 remaining ‘abdominal‘ legs short; caudal appendages
developed as cerci.References
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